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The aim of this study is to determine Technological Pedagogical Content 
Knowledge (TPACK) Competencies of teacher candidates in Turkish 
Teaching department of Mevlana (Rumi) University and the effect of 
Instructional Technology and Material Design (ITMD) Course on TPACK. 
The study is a study of quantitative type and single-group pretest-posttest 
experimental design has been used. The study has been conducted in the 
spring semester of 2013/2014 academic year, candidates who are studying 
in 2nd class of Turkish teaching department in Education Faculty of 
Mevlana (Rumi) University. In this study, Sahin (20 1 1 )’s Technological 
Pedagogical Content Knowledge (TPACK) Survey has been used. The 
survey is a 5 point likert type survey and it has 47 items in total. This survey 
has been applied as pre-test in the classroom to the students who 
participated in the study. After a period of 10 weeks, the same survey has 
been applied again to the same students as post-test and thus, pre-test/post- 
test data has been obtained for the study. According to the findings of the 
study, TPACK levels of Turkish teacher candidates who participated in the 
study have been differentiated significantly in terms of all the subscales of 
the survey. In the light of this study, it can be said that TPACK model plays 
a leading role on the subject of teachers’ needs about technology, pedagogy 
and content in order to ensure professional development of teachers. 


1 Introduction 

There have been the subjects of many studies in the literature that teachers should have 
what kind of teacher knowledge, skills and abilities in their professional life. Knowledge that a 
teacher should have can be categorized as content knowledge, pedagogical field knowledge and 
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curriculum knowledge (Shulman, 1986). This definition by Shulman (1986) has become a 
generally accepted definition both in the literature and in the field of teacher education (Segall, 
2004). Content knowledge is teacher’s knowledge that will be learned or taught and it has vital 
importance for the teaching profession (Koehler and Mishra, 2009). In view of Baxter and 
Lederman (1999), Pedagogical field knowledge is the concept related to teachers’ knowledge, 
performs and why they make. 

In studies conducted at primary school level, it’s reached that if teacher knows how to use 
Information and Communication Technologies (ICT) in the process of students' thinking, 
expression and knowledge creation, a positive effect arises as a result (Loveless and Dore 2002; 
Angeli and Valanides, 2005). In literature, awareness rising of teachers in the subject of using of 
technology for educational purposes is emphasized and also it has vital role in all the studies for 
enabling the teaching process (Becker, 2001; Brand, 1998; Davis and Falba, 2002; Angeli and 
Valanides, 2009; Dawson, Pringle and Adams, 2003; Pringle, Dawson and Adams, 2003; 
Thompson, Schmidt and Davis, 2003; Mumtaz, 2000). In addition to this, the Turkish Education 
Association (2009) has emphasized in their teacher qualifications report that teachers should have 
knowledge about recent developments in the field of teachers, the basic concepts, tools and 
structures of their fields, integration of content that they will teach with technology. 

The development of technology and entering into every area of our lives, and also has affected the 
education process. Technological innovation, the creation of technological infrastructure, ensuring 
integration of technology are the factors affecting the use of technology in education (Yurdakul 
and Odaba§i, 2013). There are many integration models in order to ensure the integration of 
technology in education (Mazman and Usluel, 2011). In this integration models seems a trend that 
from technology oriented to pedagogy oriented approaches (Yurdakul and Odaba§i, 2013). 
Technological Pedagogical Content Knowledge is an integration current model developed for the 
integration of technology in education (Koehler and Mishra, 2005; Mishra and Koehler, 2006; 
Angeli and Valanides, 2005). TPACK model has been built on the Shulman(1986, 1987) study of 
pedagogical content knowledge for using technological elements effectively in the educational 
process (Koehler and Mishra, 2009). TPACK is recognized as an efficient model for helping 
solutions of issue which integration of ICT to classroom teaching and learning activities (Hewitt, 

2008) . TPACK is based on 3 different sources, which are technological content knowledge, 
technological pedagogical knowledge; and pedagogical content knowledge, and their interaction 
(Chai, Ling Koh, Tsai, and Lee Wee Tan, 2011; Mishra and Koehler, 2006; Koehler and Mishra, 

2009) . TPACK model has been adopted as a theoretical basis for structuring the curriculum of 
teacher education programs for the integration of ICT (Angeli and Valanides, 2009). These 
concepts in literature can be summarized as follows (Archambault and Barnett, 2010; Graham, 
2011; Cox and Graham, 2009; Gess-Newsome, 1999; Mishra and Koehler, 2009; Cochran, 1991; 
Shulman, 1986; Chai, Ling Koh, Tsai, and Lee Wee Tan, 2011; Koehler and Mishra, 2006; Cox, 
2008). 

• Technological Knowledge : Knowledge on how to run a computer or related software. 

• Pedagogical Knowledge : Knowledge on how to plan teaching, how to teach, how to 
manage students, how to behave according to individual differences. 

• Content Knowledge : Subject knowledge, such as language teaching, mathematics, social 
sciences, etc. 
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• Technological Content Knowledge : Knowledge on how a content can be investigated or 
teach with the help of technology. For example; giving information about earthquakes with 
the help of internet and the use of technological devices to study. 

• Pedagogical Content Knowledge : Knowledge on the ways of presentation and formulation 
in order to make the subject understandable to others or students 

• Technological Pedagogical Knowledge : Knowledge on how technology can facilitate the 
pedagogical approaches. 

• Technological Pedagogical Content Knowledge (TPACK): Knowledge on how to make 
student learning easier on a specific content with the appropriate pedagogy and technology 

In the light of these, it can be said that TPACK model consists both components of Technology 
Information, Content Knowledge, Pedagogical Knowledge and intersection of this knowledge field 
types (Technological Content Knowledge, Technological Pedagogical Knowledge, Pedagogical 
Content Knowledge) (Yurdakul and Odaba§i, 2013, p.43, Timur and Yasar, 2011, p.842). In their 
study, Timur and Ya§ar (2011) take Technological Pedagogical Content Knowledge as 
Technological Pedagogical Content Knowledge. Model is defined as teachers, using technology 
for making an effective teaching, practice effectively Pedagogical Content Knowledge with 
educational technologies in their classrooms. In their study, "Technological Pedagogical Content 
Knowledge Self-Confidence Scale” developed by Graham, Burgoyne, Cantrell, Smith and Harris 
(2009) was adapted into Turkish. As a result of their application, the factor structure of the original 
scale is the same Turkey conditions and also is emphasized that this scale can be used for 
determining teachers’ technological pedagogical content knowledge self-confidence. 


One of first the studies on the concept of Technological Pedagogical Content have been studied by 
Keating and Evans (Yurdakul and Odaba§i, 2013, p. 49). In the literature, there are different 
concepts, have close meaning with TPACK, used by researchers (Niess, 2005; Beaudin and 
Hadden, 2004; Margerum-Leys and Marx, 2002). However, at the present time it can be said that 
the concept accepted and emphasized by the researchers is TPACK. On the other hand, there have 
been found many measuring tools that their reliability and validity studies have been conducted to 
measure TPACK skills. Margerum-Leys and Marx (2002) have been studied the elements of 
technology education knowledge under content knowledge, pedagogical knowledge and 
pedagogical content. Educational technology content knowledge is taken as using technological 
devices and Information and Communication Technology knowledge. In other respects, Pamuk 
(2011), has been used TPACK framework in his study to examine teacher candidates’ technology 
use. Erdogan and §ahin (2010) have conducted a study which analyses mathematics teachers' 
TPACK according to some variables and analyses whether TPACK predicts student achievement 
or not. In addition to this, male math teacher candidates differentiate positively to women math” 
teacher candidates in terms of Technological Pedagogical Content Knowledge and there is a 
significant difference between elementary mathematics teacher candidates and secondary 
mathematics teacher candidates in terms of TPACK and also TPACK predicts mathematics 
teachers' achievement levels. Furthermore, in their study, Yurdakul, Odabasi, Kilicer, Coklar, 
Birinci and Kurt (2012) have been developed a scale based on TPACK model with 995 
participants and they have been demonstrated the reliability and the validity of their scale, also 
they have been performed the scale’s exploratory and confirmatory factor analyses. Consequently, 
they have been stated that the scale they have developed is a valid and reliable tool in measuring 
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TPACK of teacher candidates. Moreover, they have been remarked that experimental studies 
should be done to observe the TPACK development of teacher candidates. Similarly, Burgoyne, 
Graham and Sudweeks (2010) have been developed a scale in order to measure student’s level of 
self-efficacy about the concepts that form the TPACK model and they have been examined the 
reliability and validity of the scale and they have been carried out a confirmatory factor analysis. 
In addition, there are other researchers who have been conducted a scale development study on 
TPACK (Archambault and Crippen, 2009; Archambault and Oh- Young, 2009). Koh, Chai and 
Tsai (2010) in their study on teachers in Singapore, they have been adapted a scale by the items of 
the study of Schmidt, Baran, Thompson, Mishra, Koehler and Shin (2009 ) according to the 
conditions of Singapore and they have been examined the validity of the scale they have 
developed and made a factor analysis. In the study by Archambault and Barnett (2010), they have 
been studied the validity of the TPACK model with 596 teacher participants and they have been 
conducted a factor analysis and they have been concluded that there are three factors in the scale 
they have developed including technology, pedagogy and content factors, additively, they have 
been stated that only the technology concept can be separated from the rest of these factors, 
however, thereby the concepts of pedagogy and content concepts are intertwined and complicated 
concepts, it is difficult to measure them. 

Since before now, it’s known that there are many researches about integration of technology to 
educational process in general and the learning and teaching process in particular. With the 
technological devices, it has become possible to use new methods and techniques in the learning 
process, in addition to this, many innovations and arrangements have been made in the regulation 
of learning environments. Many researchers emphasize that effective use of instructional 
technology has the potential to improve education system (Jonassen and Reeves, 1996; £agiltay, 
6'akiroglu, £agiltay and (('akiroglu, 2001; Usta and Korkmaz, 2010). Despite the widespread use of 
technology in the educational process and substantial changes in education programs of education 
faculties, it can be said that Instructional Technology and Material Design (ITMD) course is the 
only course that enable teacher candidates to use instructional technology correctly and include 
applications to integrate instructional technology in any subject field or course. Unfortunately, it’s 
known in academia in Turkey that instructors of this course are people who are not experts in the 
field of instructional technology, expertise is not taken into account in the distribution of courses in 
faculties of education and ITMD course is seen as just an ordinary training course. In this case, it 
can not be possible to upskill teacher candidates in using skills of relevant technologies related to 
subjects accurately and effectively, and an understanding of how to use technology and where by 
teacher candidates can not be generated sufficiently. Therefore, the experience teacher candidates 
gain or not in the process of training affects their beliefs and attitudes towards the teaching 
profession (Cagiltay et al. 2001). From the moment they stepped into the teaching profession, 
teacher candidates’ integration of technology to lessons correctly in their professional lives 
undoubtedly depends on many variables. One of these variables can be such as devices provided 
by computers and internet and can be used for educational purposes and social media, Another one 
can be level of ability to use the different methods and techniques in the classroom effectively in 
the presentation of a lesson. Starting from these basic assumptions, in this study, it’s aimed to 
determine the Competencies of teacher candidates’ TPACK and it’s intended to describe the 
effects of ITMD course on these competencies. 
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Aim of the study 

The aim of this study is to determine TPACK Competencies of teacher candidates in 
Turkish Teaching department of Mevlana (Rumi) University Faculty of Education and is to 
determine whether ITMD course has a significant effect on these competencies. 

For this purpose, the following questions have been sought; 

(1) What areTurkish teacher candidates the pre-test and post-test scores according all sub- 
factors related to TPACK? 

(2) Does ITMD Course lead to a significant differentiation onTurkish teacher candidates’ 
TPACK skills? 

Methodology 

The study is a study of quantitative type and single-group pretest-posttest experimental 
design has been used. This type of design can be defined as the repeated measures design. It can be 
said that the design has single factor (time dependent two measurements) structure (Buyiikozturk, 
2007; Karasar, 2006). 

Participants 

The study has been conducted in the spring semester of 2013/2014 academic year, with 17 
male, 20 female, a total of 37 teacher candidates who are studying in 2nd class of Turkish teaching 
department in Education Faculty of Mevlana (Rumi) University. 


Table 1. Participants 


Department 

Gender (f), % 



Man (f), % 

Woman (f), % 

Total (f), % 

Turkish Teaching Department 

17 %45.95 

20 %54.05 

37 %100 


Instruments 

In this study, Sahin (20 1 l)’s TPACK Survey was used. The survey consists of 
7(Technology Knowledge, Pedagogy Knowledge, Content Knowledge, Technological Pedagogical 
Knowledge, Pedagogical Content Knowledge, Technological Content Knowledge, Technological 
Pedagogical Content Knowledge) subscales and 47 items in total. The survey is a 5 point likert 
type survey (“l=not at all”, “2=little”, “3=moderate”, “4=quite”, and “5=complete”). 


The Course and Data Collection Process 

TPACK survey has been applied as pre-test in the classroom to the students who 
participated in the study. After a period of 10 weeks, the same survey has been applied again to the 
same students as post-test and thus, pre-test/post-test data has been obtained for the study. In the 
10- weeks experimental period, the subjects in the context of TPACK such as digital storytelling, 
educational short films, web site design, e-book design, web 2.0 tools and educational use of social 
media has been pointed in classroom to the Turkish teacher candidates and assignments for each of 
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the skills acquired about the related tools have been given that enable students to practice them in a 
subject from primary school Turkish course program. 

Analysis of Data 

SPSS program has been used in order to analyze the data and the data obtained from pre- 
test/post-test has been entered to the program. For each subscale, pre-test and post-test data were 
collected and the scores have been found. These scores have been compared with T-test. 

Findings 

In this section, it has been examined separately that whether Turkish teacher candidates’ 
TPACK survey scores differentiate or not according to the pre-test and the post-test scores of each 
subscale(Technology Knowledge, Pedagogy Knowledge, Content Knowledge, Technological 
Pedagogical Knowledge, Pedagogical Content Knowledge, Technological Content Knowledge, 
Technological Pedagogical Content Knowledge) of the survey. In addition, it has been examined 
that whether there is a significant relation or not between male and female teacher candidates 
TPACK survey scores of the pre-test and the post-test. 

After collecting Turkish teacher candidates scores they got from the survey’s Technology 
Knowledge subscale in the pre-test and the post-test, T-test has been conducted. The test results 
are listed in the Table 2 below. 


Table 2. T-test results of Technology Knowledge Subscale of the TPACK Survey 


Subscale 

N 

X 

S 

sd 

t 

P 

Technology 
Knowledge (Pre-Test) 

37 

47.05 

8.75 


3.30 

.002 

Technology 
Knowledge (Post-Test) 

37 

53.95 

8.00 

JO 


When Table 2 is analyzed, it can be said that the pre-test and the post-test scores of teacher 
candidates participated in the study have been differentiated significantly for Technology 
Knowledge subscale of the TPACK Survey and it is obvious that the post-test scores of the teacher 
candidates have been made a differentiation when compared to the pre-test scores (t=3.30, 
p=.002<.05). 

After collecting Turkish teacher candidates scores they got from the survey’s Pedagogical 
Knowledge subscale in the pre-test and the post-test, T-test has been conducted. The test results 
are listed in the Table 3 below. 


Table 3. T-test results of Pedagogical Knowledge Subscale of the TPACK Survey 


Subscale 


N 

X 

S 

Sd 

t 

P 

Pedagogical 

Knowledge 

Test) 

(Pre- 

37 

18.60 

5.16 

'Xf. 

3.05 

.004 

Pedagogical 

Knowledge 

Test) 

(Post- 

37 

21.87 

3.52 

JO 
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When Table 3 is analyzed, it can be said that the pre-test and the post-test scores of teacher 
candidates participated in the study have been differentiated significantly for Pedagogical 
Knowledge subscale of the TPACK Survey and it is obvious that the post-test scores of the teacher 
candidates have been made a differentiation when compared to the pre-test scores (t=3.05, 
p=.004<.05). 

After collecting Turkish teacher candidates scores they got from the survey’s Content Knowledge 
subscale in the pre-test and the post-test, T-test has been conducted. The test results are listed in 
the Table 4. 


Table 4. T-test results of Content Knowledge Subscale of the TPACK Survey 


Subscale 

N 

X 

S 

Sd 

t 

P 

Content Knowledge 
(Pre-Test) 

37 

19.03 

4.49 


2.18 

.036 

Content Knowledge 
(Post-Test) 

37 

21.38 

3.77 

JO 


When Table 4 is analyzed, it can be said that the pre-test and the post-test scores of teacher 
candidates participated in the study have been differentiated significantly for Content Knowledge 
subscale of the TPACK Survey and it is obvious that the post-test scores of the teacher candidates 
have been made a differentiation when compared to the pre-test scores (t=2. 18, p=.036<.05). 

After collecting Turkish teacher candidates scores they got from the survey’s Technological 
Pedagogical Knowledge subscale in the pre-test and the post-test, T-test has been conducted. The 
test results are listed in the Table 5. 

Ta ble 5. T-test results of Technological Pedagogical Knowledge Subscale of the TPACK Survey 


Subscale 

N 

X 

S 

Sd 

t 

P 

Technological 
Pedagogical Knowledge 
(Pre-Test) 

37 

12.14 

4.46 

'Xfx 

3.29 

.002 

Technological 
Pedagogical Knowledge 
(Post-Test) 

37 

14.77 

2.55 

JO 


When Table 5 is analyzed, it can be said that the pre-test and the post-test scores of teacher 
candidates participated in the study have been differentiated significantly for Technological 
Pedagogical Knowledge subscale of the TPACK Survey and it is obvious that the post-test scores 
of the teacher candidates have been made a differentiation when compared to the pre-test scores 
(t=3.29, p=.002<.05). 

After collecting Turkish teacher candidates scores they got from the survey’s Pedagogical Content 
Knowledge subscale in the pre-test and the post-test, T-test has been conducted. The test results 
are listed in the Table 6. 



Participatory Educational Research (PER) 


- 50 - 


Participatory Educational Research (PER), 2(l);44-56, 1 April, 2015 


Table 6. T-test results of Pedagogical Content Knowledge Subscale of the TPACK Survey 


Subscale 

N 

X 

S 

Sd 

t 

P 

Pedagogical Content 

Knowledge (Pre-Test) 

37 

21.22 

7.32 

'Xf. 

3.47 

.001 

Pedagogical Content 

Knowledge (Post-Test) 

37 

25.87 

5.05 

jD 


When Table 6 is analyzed, it can be said that the pre-test and the post-test scores of teacher 
candidates participated in the study have been differentiated significantly for Pedagogical Content 
Knowledge subscale of the TPACK Survey and it is obvious that the post-test scores of the teacher 
candidates have been made a differentiation when compared to the pre-test scores (t=3.47, 
p=.001<.05). 

After collecting Turkish teacher candidates scores they got from the survey’s Technological 
Content Knowledge subscale in the pre-test and the post-test, T-test has been conducted. The test 
results are listed in the Table 7. 

Table 7. T-test results of Technological Content Knowledge Subscale of the TPACK Survey 


Subscale 

N 

X 

S 

Sd 

t 

P 

Technological 
Content Knowledge 
(Pre-Test) 

37 

11.41 

4.49 


3.73 

.001 

Technological 
Content Knowledge 
(Post-Test) 

37 

14.81 

3.02 

JO 


When Table 7 is analyzed, it can be said that the pre-test and the post-test scores of teacher 
candidates participated in the study have been differentiated significantly for Technological 
Content Knowledge subscale of the TPACK Survey and it is obvious that the post-test scores of 
the teacher candidates have been made a differentiation when compared to the pre-test scores 
(t=3.73, p=.001<.05). 

After collecting Turkish teacher candidates scores they got from the survey’s TPACK subscale in 
the pre-test and the post-test, T-test has been conducted. The test results are listed in the Table 8. 

Table 8. T-test results of Technological Pedagogical Content Knowledge Subscale of the TPACK 
Survey 


Subscale 

N 

X 

S 

Sd 

t 

P 

TPACK (Pre-Test) 

37 

13.92 

5.32 


4.18 

.000 

TPACK (Post-Test) 

37 

18.32 

4.14 

JO 


When Table 8 is analyzed, it can be said that the pre-test and the post-test scores of teacher 
candidates participated in the study have been differentiated significantly for TPACK subscale and 
it is obvious that the post-test scores of the teacher candidates have been made a differentiation 
when compared to the pre-test scores (t=4. 18, p=.000<.05). 
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Discussion and Conclusion 

When interpreted the findings of two applications of the TPACK Survey, TPACK levels of 
Turkish teacher candidates who participated in the study have been differentiated significantly in 
terms of all the subscales of the survey (Technology Knowledge, Pedagogy Knowledge, Content 
Knowledge, Technological Pedagogical Knowledge, Pedagogical Content Knowledge, 
Technological Content Knowledge, Technological Pedagogical Content Knowledge) according to 
the pre-test and the post-test results. For all the subscales of the survey, Turkish teacher 
candidates’ post-test scores have been shown an improvement than the pre-test scores. 

As shown in this study, TPACK pre-test scores of teacher candidates are low when each sub-factor 
is examined one by one and each sub-factor varies positively as seen in post-test scores emerged 
after the ITMD course. The lowlines of teacher candidates TPACK pre-test scores in the 
beginning, can be considered normal when it is beared in mind that they are studying in second 
grade. Because these students have taken very limited number of courses related to the fields of 
both technology and education due to their terms. Flowever, when the course structure of the 
ITMD, the implementation process and the term of the course taken are considered, either the 
contribution of ITMD to the development of the knowledge or technological and pedagogical 
practices, tools and materials used, methods, techniques and approaches. Undoubtedly, the course 
instructor’s effect on the process very important. Unfortunately it’s not possible to create a positive 
difference on students with faculty members lacking this skills. At this point, it is not an 
acceptance that the accuracy of the elements forming Technological Pedagogical Content 
Knowledge is confirmed. However, it is pointed out that these are useful and helpful knowledge 
(Koehler and Mishra, 2008). On the other hand, for the integration of ICT to the schools, the 
integration of ICT to the process of teacher education is crucial (Cioktas, Yildirim and Yildirim, 
2009). 

Harris, Mishra and Koehler (2009) have been stated that TPACK model plays a leading role on the 
subject of teachers’ needs about technology, pedagogy and content in order to ensure professional 
development of teachers. In conclusion, as stated by Harris, Mishra and Koehler (2009), in order to 
provide professional development of teachers, in the emergence of the result of TPACK leads a 
guiding role about teachers’ needs respecting technology, pedagogy and content in the teacher 
candidate education, ITMD course is notably important for TPACK model as well as the general 
approach and skills set forth in the process of this course, the use of TPACK model and taking into 
account the expertise factor in the lessons domain- specific methods and approaches are taught, are 
important for satsifying the need of teachers comply with the requirements of our era. 


Recommendations for Further Research 

Mixed methods studies, which is a combination of methods both quantitative and 
qualitative techniques used together, can be carried out to observe teacher candidates’ TPACK 
development in detail. 
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